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Abstract of JP1 021 4496 

PROBLEM TO BE SOLVED: To allow stable 

write and erase of built-in flash memory in a 

comparatively wide voltage region of the 

external power source covering a low-voltage 

operation in a microcomputer with built-in flash 

memory. 

SOLUTION: A voltage clamp means 44 which 
uses a reference voltage generating circuit and 
a constant-voltage circuit forms a voltage Vfix 
small in power source voltage dependence 
and further its voltage level is clamped on a 
voltage lower than the single power source 
voltage Vcc which is fed externally within a 
permissible range. Thereby, the step-up 
voltage, namely write and erase voltage, 
generated by step-up means (45-48) which are 
operated by the clamp voltage Vfix does not 
depend on the external power source voltage 
Vcc. 
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[0042] HI 9 Kteg] 8 lz&$nz&wm?8M(»M 

(Dmmm 1 o li^stnrv^. ei i 1 wmM&m 
W}\¥mMm%&m : Amm.\sXBi>xhz>„ 9. 5 

V&tf6. 5V{*it£#/E(rj:oTdty«^^ -9. 5V 

[oo43] <fBM&> 121 1 wi.mz?im®m o co 
-^MmMmmz.^nx\^ 0 t®»&4oi£. mm 
?mmm<D'i^ tcMmtrntym -xmmmmMMfc 

Vcc (2. 7V~5. 5 V) i»; U^JWt&^KO 

Mctvf ix (2. 5v) caj^axE^^^v^-rstt 

i£^7>y^4 4 5:^rU mifiBitEEVf ix 

5 , 4 6, 47 £ -etlfj (iftjfi® 'J ls{f*f 4 8 
KJcoTtBfiRStxS. 5 L ^-^/i<>7 f |6|gft4 5tV 

4 8 \%m 1 ©JF.^JFE(n]^ fc« U ^ 9 > ^ 
WEV f i x flSo'V >T 9 . 5 VC0iE#J3:i'8)FH £JlM-f 
S. V-^>^iai^S4 6 i: y >^>k-# 4 
8fc^2<DiI#jElnIJ»fcfl&£U *7>:/€HEVf ix 

-^*>y015S4 7 tV VifJti'V—* 4 8{i^#jBElnI 
g&£«U V =7 >Zfffi£V f i x *T - 9. 5 

[0044] mmm* ? 4 4 ti?,s#;ftiE&# 

^vyitEVfixf*. 2. 7V~5. 5V^^EBH 
PiX'tl-m^tiy&iS tlSili-Witfl V cciU t{£v > 
miEE (2. 5V) \Z?7ls-7ZftZ>frb. ZWrls? 
WEVf i xT^^n^iE&^^jELni^^-r 

^^y0gs©sw'SM(i^sP€as®±v c c tans 

[0045] O 5 ^itt^ IS 1 2 UttfliBEIfffi^ 7 
>^&4 4(9-W^£tv£„ CCDfDE:?^:/:/^ 
4 4 fi, a^fg|£^lHlifR4 00, ^1 a&simasM 
1*401, ^2CD&m$Ml[u]gft (#?-JEEJ11^7>^Si 

mm) 4 0 2MH53 <z>(smE^iui^ ( y - m ? ? 
^ywmm) 4 0 3*>fjARs„ 

[0 0 4 6] Si?i®[E^li!lSft4 0 0li 

m<m<D>b$*mm£v ret tv&k-t z\s\mx$> 
s. mmwzmifBim 0 o©m«i*v c c x-$> 
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z<D£ r> 4JSqMttffiSKl£l0l»4 o o li&fcre&Sco 

X*<Dtm* mUSWm^ ^-t tils** £»t 3. d CO 

tflllttOT. iViHnlti^iSfEV r o flj:. 1. 4V±0. 

[0 0 4 7] $ 1 ©&ft/B&l£l»l*ft4 0 1 [i. fliffiBSgtyT 
ftEV r e f &#M?UE£ UTfltfJlM]tt**?>:rtBiE 
V r e f atC^JffiWWi-SEIERtr**. IWjCIt, 

(^-ffitfjIM) FBR 1 i:tzJ:oTa^ti^V- 

t. y * u 7 mm £ ihjj mm t lt«.u s t cmo 

S^7>7*0 P 1 ^-^7>7"0 P 1 CDi^H'lto 

A*«B? (+) fifwHQffi^mi:v r c f fcStf. 

P 1 cDSteWJJB-T- (-) Ki/IV/Jl'«D»*»fe«)»a 

s h 9 q i <d a i/fr& $ vxtfiaiffli-r 5. * 5 

y» r e f a MJJfflfifAliiM»P B R 1 c^HBt 
i:S^MJ£V r e f £lz£-oXik£2> ■fenmjE^Zn 
5„ ^co^^yyfMv r e f ali, mWt^iMMfi 
jbe v c c (z^u^v \ cco^jw^^d 9 => yy'W£ 

20 Vref ali2. 5 Vfc&S <fc 5 |fci}j®fif;ilul]{RP B 
R 1 ^v^Ti.^tlS^t(-^6„ 
[0 0 4 8] $1 <D£fSJ£^fcl!iliift4 0 1 a>3EKttM& 

— twtiea i e&tmi 1 7 n/T<$nT^s„ ia 1 e 

J; 9 {^Jffi&btlulSS F B R l ©$M£Jttt*-f «> 5 1 4 

kfbri \msmm&w^nms. v y ^ v^^jtiiii 

I§l 1 7 C«V^T B 1 A S 
T**U, E8a«L/«cvvW7^K!ltt*^UJJ'JSn6. FS 

[ o o 4 9 ] m 2 <D%ms£ffik®m4 0211 duiiq^ 9 

y^m-HV r e f a $r#Ji.9®£i: LX&JjMm*??^ 
7WEVf i xBC^iM»i-SI»1*S-C*S 0 
13. n y^^S'iM O S h =7 ?Q2t 
f«FBR2 i:iCj;oTffM$tv/cy-^>'*D7i»l 

mt&jjwmt: Lxwzztm^ cmo s^7>^ 

O P 2 ^7 P 2 co#&t|U;A^«B7- 

^ (+) Ct^v^iffVref a&'SIl ?J-^7> 
70P2©Mifi6A^J«8^ (-) tttWJlO]K*^<W»a«3 
-^feSJ^ ^7>7 , OP2 0dtfJ & «k oTiilfBQM O S 
h7>^^Q2£0n>y^^>7.$:fliiJffl]i-5. 
^®EV f i x Bti. 'j§il^n|nii!&F B R 2CD^>ZEJt^ 
^9>^flKEV r e f ai:HJ:oT}iJt*S-a£cofS;j:n 
Z.(D#7lsy°mj£V r e fall 5fe£Htot-l±15 
jJgmBEVc cfi«c#-L'^v\ dCOW^AIi 9y>y 
®EVfixB{*2. SVJi^J:^:, !H1})aW« 
F B R 2 mmitt^^ ftX ^6. IS I 2 tO^ v > ^ 
50 SEVf i xBt*lg|10T?$tlSV f i xi:M«tl 
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[0050] m3<Dfem]±.m:.\5\&,4 0 3iz, miwv 

v7?ti£V r e f a ZmJMtEt. bX fliXEffii: 9 5 V 
yiffiVf ixA(^iWBaiWl^«lHli»-t?**. AWKl 
ICJi. n ^-V W^SSfMO S h 7 Q 3 £4nKg& 

tfm&F B R 3 ilK J:ot«^n/cy-X7*D70 
SSfetB^naSftt: Itfil^SWt-i:. ^7V^O p 2 

;**7>7*OP2©#fi«gAafflH7- (+) fcflWB 
^ 7 >y*mJEV r e f a ftfttt, j}-X7 >^OP2 (DS. 
IkAA«8? (-) t-ai*laM»*^©»5SMS^«:SW. * 
*7 > ^0 P 2 (DtitfjizX oTfiJjifBMO S h 7 >^7.# 
Q203>^ ; ?>X^|ilJit5 1 !)§Jgf0-^(*2. 5V 

4 . 0 VfU^jfflCD n ^-f Is^JVMMO Sb? >^*7># Q 

iUSJ/tliilJ&F B R 2 (DfrELltt ^ 7 V7*f&£EV r e f a 

t,iz±^xik$.ziz\£-&(omEi~-Zft&. ZOfyZ/ 

7~W£V r e f ate, IftffiPjKfctfffiKIBEEV c c 
U#V\ £©«|Kfje*.«. b7>5/':*.#Q4£iI#;U/;L 
i:t^7>7Ml±Vf i xA^'2. 5Vi:&-5<l;?tc. 

h7>^*2Q5fcMlRU/c£t^7>7*ii£!EV 
f i x A*U. 0 V t J; 5 CA&fiftBBP B R 2 
<0#JEJ£j&^5££*lTl>-5o ^7>yiEVf ixAli 

>; - K^©ffl/jfp®$ii: S 7 7 >7ltl£ V f i x A 

£2. 5V(c-rs*>4. ovK-tsjwaawi^-Ffcj: 

s<J\>tLX, Vf ixA=4. 0Vfe/fl^5 o ZOtg 
*>*7>:/lffiK£&Vc cfcffll^S. — iH**»J 

U^l^WtQUEV c c iZfflfO*^ «fc "5 C Y-fe 
^(Dh*7-f>'^-t>^.7V7'<D^{C{iVf ixA= 
2. 5V£fflV^„ 

[00 5 1] ^7>y®£Vf i xBfi^tii^&^m 
Vf i xAtteftMHtiX^Z. m%&%ffi&MttiM 

m&tmizirzztizz-ox. ffl£mwz&z'mmj£ 
[0052] mimm m \ 3 urn 1 #t>*ig 2 cdje 

#J!»&<D-0«Ji: l/T<0fiuaa^-V-^>}<V7'4 5,4 6 

a* flfraa^v-^>7*i»iBft4 5, 4 6tiife^Mosw 
£*TU iffilBMOS h7^>'7«^i:®»i:(c«kS^-v- 
2 0, 42 1 ti?^ -SW V7TSIHK 5 , 4 6|:ft- 
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■tz>. mm?w? K7-f^4 2o v 421 omftmi 

tiSHSiW'sTWZVt i xBk?*vs. (liflliWWjffiq- 
te Mlfe-f <b UTffiiiBSeRilfiW>MO s h 7 t 

ffi©ft/±*%lO S h7 fcfrUTJHifcgyatlGaS! 

^t-^i<>7H&4 6, 4 5K«k^TdfcJi]teftS#JEE 

SEV P P 6 , V P P 9 fclBJfcflDlttlEWHfrt 5 fe* 
C HM4 2 2, 4 2 3*<jK»7ib*l-a^&. Jfc«4 
2 2, 4 2 31:11 #H^ffiVPP6, VPP9Wi 
0SS4 2 8, 429 T*ffitf/tf>JE£ U/cfdLlJlVCMP 6 , V 
CMP 9 fimtftZti. Mi? ? V^IBH:V r e f a tit 
•K^tvS. tUEEVCMP 6, VCMP9te^#:itlEE*^ 
MOUSE (VPP6 = 6. 5V t VPP9 = 9. 5V) 
fd^o/ci: tltEV r e f aiik±^n?>. iti|»4 2 
20 2, 4 2 3l*?(DlkMt:m\-r?>Z.£{Z£-oXWllll<m 
424, 4255:D - U^-J^ l/^KKHEf 
S„ ^tli#^4 2 4,4 2 5 W^Jifiiy- h 4 2 6 , 4 

2 7t:j;'J^ny ^rs-^C L K i:g^JHll^f>nT, mf 

b*7-tVU 2 0, 4 2 1 Ki(iaa**i*. 
*SoT. #JEE1Sa:VI>P6, VPP9^MS£©®EC^ 
jftSffliy— K4 2 6, 4 2 7fl),WyWl/'< 
^WCEI^^n. ^CONU. ^Y-^K>7l»|ifft4 5, 4 6 

«k zmwjVptf-Hfflitanz. 430, 431 

f±#JEEiftfP<05c 7 K <fc o T7J 7 h^-^^tiS^ -y^liil 

[0 0 5 3] HI 1 4 (ifmiF-^-JEEIal^cD-^i: 

{'El^teU^^*^ fiy32^-V-i ; ^V7*[01S&4 7te^ 
MO S h 7 i:^ffl^7-*^$4a^^!(^^- 
JBEy-Kfe*rU iitfiiaMOS h7>->'7.^i:5!ffti:(rck 

60 nfias^ D 7 ^ H 71* ^4 3 4 ©IWtfBSHttfiiriE* 5 
^ >7*f@iGVf i xB^$tiS„ nuHiMiM-^te ffttflfc 
-ffj Utml3aM5(^MO S h 7 y^** 7^S&J 

^kbnzmtizfobxmkzftz<m<DW&(o'<mtf 
mo s h 7 yy* n * fr Lxmw&gM-fcMz *\z>* w 

iafflKHB^teBI 1 3 ^£*v6mfflQD 4 
8 *^m^3$ 7 D 7^m^C L KtClnJJWUTdbJX^ 

^ffi^ftv p pmn s 9 ittt<ott\zmfirt*tdb 

50 K. JtW4 3 5*tWt)nT^S„ JtM4 3 5C 
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{£. #F-J!£fSEEV P PMN S 9 £^fifil|j&4 3 6 -Cjgjftfr 
JE U/c?gH£ V PCMP9 &fl!lft<s£V sst 

ittste .ns. he v p c m p 9 ttji'.rr.flirGv ppnms 

]WH&0>1&!£ (VPPMNS9=-9. 5 V) K&ofe 

k t«il!i^ffiv s s «k u fcffi< £^3o Jti&SK 3 5{i 

asiy— h 4 3 8 iz i ij ^ d y?<mc LKtm&ntf 

UbftX. wMtny? K9-</<4 3 4i:«sns. 
Ifc^oT. ^Ef&EV P PMN S 9&}$&<DmE : JZ.m 
-f 5 k. MFpy- h43 scoUtfJrtW 1"*;M;|SJ£ 
Stt. -tcOIB]. ^-ir— ^>^Bili»4 7K=k6^1±afr 
*Ml#f£±£;h,3. tffi. 4 3 9li^JEfflitfl^7tU:o 

[0 0 5 4] flMB*+-^zK>7 r 0»4 7**f>tftt£ft 
SftCD^-lEf&EV P PMN S 9^82^— *JIB=f"-V s s 
MON^C3mrISlT'^€»«fc-5tC^oTVN€). 4 4 0T->Tn£ 

^loISST'*S. Md"E©JME1fflEV P P 6, V P P 9 1* 
HI 5 IH^^f^J: 5 Ct-W-VC P PMONA^ 
hWRM^Wkt* - t^'T't €>„ 4 4 1, 4 4 2 J£IE 
CD|ffifE!£VPP6, VPP9^x^VCPPM 
O N KAMI'S ;W^lilIi&T'&3„ MONEIi/^1/ 
^WCJcoT^-^SSST-Vp pMONt' iS^JESEECD 
qE^'&^tS-1'^-y;um#. MONS&VPP6 

ttzizv p p 9cDHnfc*-*i-5*>£^i-sfit-si-c 

fc'J, f»aa*-fy*-lElJ»44 1. 4 4 2lif^K-H 

V P P 6 5U£V P P 9 6. 
[0 0 5 5] @ 13 OSEVB-ZftZ^Mt 

VPE 1 TwSnsfc-W*. i'D^ h'^^ 
4 2 1^^-^— >',i<>7'lul5S4 6 »^fr*#PJBI6ffG) 
B0#} & fg^-T V P E 2 T-^$ tlS CD 
IX K-7-fV^4 2 07K^*-i>#>7Tnl8&4 

4CfcV^VPE 3-C^tV5{g-^(*. ^Py^ 

/<4 3 4&tf^-^*>7N8&4 7{^j-tS#JE!8^ 

(0 0 5 6] flrHa3®KCD^Dy^H7^y^4 2 0, 4 

2 i&t/4 3 4\ttmmwB.mm<n? ; 7i'7'm.v 

f i x B 1 2*V *7c. OCO U 484 

* a y i/mt oxmrnr s. c©t t. ei i 3 cgtu** 

J<4 2 1 trfiiljil!iljiS4 4 4fe^UT^D>y^«-^CL 
K^'flW&^ns. $/iK:/:/|a|g&4 5©*D«y-*K 

^'Tv'U 2 0mtS^lJ2@CD3iMlB]SS4 4 4. 4 4 5 4 
ft l/C* D y ?® %C L K*<0«&*na. HI 1 4 

J: 5 {"^-V-^>T|H]»S4 7 (D#t2y& 
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K9-f ^4 3 4 {IfialiSlulK/Hi-rH^ D-^itC L 
K*>m^n-5„ U/i^'ot. Ell 8(-#J^£*vSJ:5 

c. 4 8 a>*bMi;/r" n$ '/ n y im^c 

L KJ*j«*ffiW*<1'&*n'C. -9. 5 V JPiE/ll* D >y 
9tB%. +6. 5Vfl]^D-y^fS^W+9. 5VJIJ? 
n>y^tlti'D , ^H7^4 3 4, 4 2 1. 4 

2 0mJ9&£*l<&. ^D^^K7^4 3 4. 4 2 1. 
4 2 0T«$tl€»^t-^>'7'iail ! ft4 7. 4 6. 4 

1.4 20 {*tiu3C^ P ? J?f3 ^^bClnJJUJ UT h 7 ^ 

y^mm^mmbT^k-ztiZo l^ot, ?p^ 

yb'7^4 3 4. 4 2 1. 4 2 0K{Rtt34t*4rDy 
*fi^©ti^* s 1**lTV^**f>, ^P>y^ h*7-f^4 3 
4. 4 2 1. 4 2 O^TifoV&mW&fflttgitlt/b 

3 < ^ *U ^J£/I3 7 >7*1tt>^lu]K4 4 0 2CDJ: -5 ^c^ifii 

[00 5 7] <3- 1 ^i^y-fmifl>W/ w 7*m" 
^|£> El 1 9 fi{ijjif8Hft«£h^-JBEi13ro^^--i/*^>^lHl 

S&4 7^^P->'^ H^-1'V^4 3 4© 0Jj5%£*l5o 

Bfl 9fI^O-gi5CO^$tl^f : --V-->'^>>'' , |iilgft4 7 
(rfcv>TN PT-^$n6t>(D{iFi , -l:Ly- HT'*S„ BISI 
•t&ftj£s - HfflWf-ttflHiiMKillffl© p ^ -V V*/WRM 
O S h 7 Q 1 0 *«|3^tVTV ^„ ^•^?- 

JEy-HNP{C{*^^-^>^;iJ(D^:fii^-r-C 1 CD— 
^€*S*%fl?r^ tlT V fliJSilM O S h 9 >^>'X * Q 
ji? l 0 coy*- h {rii)J!lco^m^-T-C 2 co yiCDlii®*^, : -& 
$ti-ct>s. MO S h7 >^*Q 1 o«y- h if © 
ffl»eDJWr£-> — KN P kcD|ffl{c{iP^-^ >^;HficD h 7 
>^7rMO Sh7 >->*7.^ Q 1 1 , Q 1 2 A^feSflMiflC 
3^ MOSh7>^Ql lCDy-hl*^;£y-K 
NPJI. MOS hv>^»^Q 1 2CDy-h(iMOS h 

7 >^t;^q i ocoy— h^z«ft•^^^tlTv^s (> mos i- 

7 q i3. q 1 4 \mi£j - kn p twmit-t 
ztztbcoy^yywx'&Zo ftmmi-c 1 cD^Min* 

C2<D*!S»dJ:Ufc*£<2*vC<<NS 0 -©.t^tr. 
^ V-^*>^08&4 7 f*. MBilMO S h 7 ^>*7.^ Q 1 
0 ~Q 1 3 k^Sj{IT-C 1, C2 Sr-Slk-rSiMMJSft 

[0 0 5 8] ^P^^b*^-1 , >'^4 3 4{*. ^D-/;7{S^ 
C L K ^rJiH'cWg® ^-^TfftfllCDi^S 3 flJCD^ P «y ^(3 
m> a~0 ct£AU fffl3«O^Dy^0a- 
0 c I'SCO'V vt 4 *CDIS!Wlft-^D S 1 ~D S 4 fcfjtfrf- 
E2 0(I{*E11 9^7K$n/c^P'y^ K^-fyU 3 

4 (DmJM&K <t o tl€> ^ P 7 0 a ~ 0 
c 2it/Ig<J!>^-'i-D S 1 ~ D S 4 OtiH&tfw. Z ti€>„ 

i» [0059] mssmm^tn si, d s 2 jiirana^is^ 
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S3. D S 4 teiffifiiVgfi&^C 2 OfltoEfOlttlSfcXHfc 
{JBft£*l5. myJiDS4(D^'fU^.)U (t l) trio 

l^Jl/ (t 1) HJ;oT^ l -JE>'-K©U'^V*%!F*.±{f 
t,tifeJW»t*JV^ fCiSO^F.; - HN PifiD S 
\<DU~V^)V (t 2) KioTiST^tlS^ t^7> 
$>7.# Q 1 1 fc^UT^I^MO S h 5 >i/'7# Q 1 

ocd^- ht, i/^;wkts*\ * ooffcCD s 
u^jv (t 3) tiMbSfrS-fcKioTSij^E;- 

MOSh7 ^>*7.# Q 1 0 *ftLXd<&L<F>RnLJ - HN 
PK|££;h,S. ^CDi^^-f— »Ky7W^Cj;o-C 
^EV P PMN S 9 te^-v KftfUlEKlf-JESftS. 
[0 0 6 0] ft, 9C/T^tV§y7y- b4 5 Ote 

m 1 4-c»HH0fe*ry- b 4 3 8<o«M)6fc<rci6H-s. 
[0061] iraaoiEaiwi^D 1 ~d 4 s s 

fc77>7MEEVf i xBtcD|fflT-l£Mt;2*v5o #JES6 
^<Dl5B^M^fcVN-C5 1 t-^JJ<y7"iajS84 7 CDMO S 
b^>">*7.#Q 1 0, Qll, Q 1 2<DY— h{II*7v 
>71S/£V f i xB*>mtill£*t5 0 AttERbflttftlOCtt 
oT^&y-bTO^TSttS. U/^^o-C. #JES/j 
^CDDWf&K&V vt, ^tlf?MO Sb7 >^'77 Q 1 
0, Qll, Q 1 2lZ#mc»m&;U7*WZ'P&< 
tlbt^y-JWEV f i xBI^MlM 3S£h7 

[0062] zcmix'i^ mtmo s h 9 q 1 

0, qii, q 1 2te^ftbimm<D'?*j\<ffim^B!$. 

£*lTV>-5„ -etl^MOS h^>i/7^Q 1 0, Ql 

1, Ql 2tZ;M3&<D^/W77®£ (7^WW77 
1Bt£) i*. ^JEESJMWSm^T'7vy7f§JFEVf ix 

[0 0 6 3] EI 2 1 {Cli5 1 +-^>7l!ilSS<Dfl»iaffitR 

132 1 {IfeV^X4 6 0^£*l5*>CDf£|St£/W77fi! 
l£%?7y?W£V f i xB3Z.li^flfemtEVs sK^JU 

MH©7y V7*7D<s/7* (SR-FF) 4 6 1 CDHtfjSg} 
^Q<D^fig{r«fcoT^£$nSo c©7U^77Py7* 
4 6 1 <D I) -fey b^RKIi#ffi^*-7JWiii-^VPE 

TTv-f y^#©4 6 0^v>-7iaEEVf ixBfeffitfc 

y 74 6 1 CD-fey b*Sb7-Sf;Wfc«4 6 3CDaWfi^4 
6 4 3cDifc^4 6 3fi. fiuB2^T«4 3 

6<D^ffi^ND 1 CDl&m*t£iteM&.V s s 
*Mmi--5. #J£*HN D 1 \mi£W± V P PMN S 9 
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s s J: y >/Tr£®ftEK& o/= * & 

WffiVs si- 3*15. U^'oT. ff«Vss*< 
KflWitfi/. V s s J; 'J t f?& ^frJilcO'"^' i :c ^ - 1; M, 7 
'J •> 77 p -y 7 4 G 1 lifey 1^ DM l-Hix. z. *il 1 J: o 
T7W y^*R4 6 0l£!Mfi;W77'F[ilh4 6 2 t 
SMWtEEV s s |mJ, W\ 1 4{CfcV^i]'!fiiii7s 

-f y *f«4 6 0 \Z? =7 y^m-y HxB iSWI 
Vs s feS/J^W^1'S^^^-^{-ct^'t«^tlT 

[0064] ^m-^MVx>m.^'< y^mr-A g 
2 &7 ^ yy"W£y f i x b «t u t i/^udcev ^^ditti 
J±. V s s W?J fc, iTr»iStE> W 77Sft*U J: ^> 
-CMOS b7^>*73fQ 1 0, Qll, Q12CDU^^ 

^MOSbyy^QlO, Qll, Q12^/M/-C 
«M*^BW&$*i*J<«C'B. U^'oT> iWV-te?Ki (Vf 
i x B = 2 . 5 V) iZffllsX n fc-t* fHE«tE (V P 
PMN S 9 = - 9. 5 V) (Dlss<Jl>m*®it>-Xg^itf1i 
JE^lEill^CDJfjj^'?: (pJ±$-fe--5 3 1 ffiX'tZ- M%L(D&R 
J£W£ t znZ£X(Dm®bMfrtf2>Z£tfX'£2> 0 

[0065] m*.ii&2 2izim i m±fflmm~&ttz 

^JEMl£V P PMN S 9ji#W©*%£*l6. mmiz& 
i^T (a) miWML^U7^±.W)inX-r^y 
>7*«BEV f i x BfcH^Ufci: tcD^#:fgEV P PM 

n s 9 (mnym^-t. ( b ) iimu u txwe z 
m^X'W y t tcDW&w&taki-. (a) cjt^ 

T (b) CD^^(C»^.®J£^-JQESM1^**|nJ±**V «i 
JgcDA^f-flH'itUi^^S *T'CDII?f|H)*%l^^ ttT V n5 0 

[0066] infHiiyi^ w 77fty£^-ja-KWim<>/.v s 

sJC«JUttA€>ti*i;, -ecDf^t:Jt«4 6 3<D,'li^ 
SKntt7'J s» 77Dy 74 6 1 li-fey btWBfclt' 
J^f-tS. -t^t)^. 7yy7"7Dy74 6 If*, 

-f 7*mj±e>9MZ.mzftEii®ii v p pmn s 9 a*, lt 

& tzf y ■t/xmi&fti z\ttfx-g?>. ccDi 

a^txr'j ^wmiz* s r 7 y y 77 D y 74 6 1 
(c^T, Jt>K?j§4 6 3I:^t'JW3^|/-^£ 

[0 0 6 7] 02 2«^$ttS<k5^. SW^T* 
i S|f-ifijt±cD#JEhm;£{i. ^ t -^jK>7*JB©MO 
S h5^>'7^Q 10, Qll, Q 1 2CD7.-ry^-iO/jf|5 
ClUffi iMl7 y y 77 D y 74 6 1 

f^f^^ns fe7x 'J ->7if<H < -k5: ; fj-t€)|iilJ?ftcD{l , .^S' , l5- 
^<to-C^^-^>7lH|gft4 7<Da$|g/W77m;ECD 
9J»* fe^e d i: «~ «k 'J . A#£Ef8f£<D y 7;l/^>cDj^ 
H.^SiU/sa^ V 7^fajEE*^"c<Di£tR/^-l' 7X 

k-tz^ttfx-z?). 

[0 0 6 8] <fO^i0gScD7 7h7x7h'M >7> [II. 
1 2&tmi 1 6U^$*l4fio3B^fEtE^I»IS&4 0 1 CD 
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mmmmm bri, 014 iz^n^mttmrn 3 

6«. by? vi'nns&flaftiDus (by? vymtiui 

%>Vxr>-A'< y74 1 ooi^c,— 307. ry-^fc^-y®; 

US^jy - b* KJ3^«jffl/KMEJfc{=Ji6 l;TimaMWS(*%fc 
££*v5. i£tfilH]Js&4 3 6 fcSirvO*. *-fv 

^4 1 O-cayRdtU^y-H (ND 1) KfctfSiBtfK* 

ffij.t«^b/=^£E*«jti|ijsfij4 6 3iz*;.x.hftz>. msm 

WSH&HP B R 1 £ b y 5 >yijJ"fiB!li-^iO(i. 7D 
-t7>{it > o#frML®ffi|u]S&4 0O*7Wit£EV r e f 
afcB3M>l^<JWr'&*>tiT, y"y>7*iB0EVf i x 
A, Vf i xB&g£l*^EK-t££V'>5&8&:&1~ 

*. */c nni±®mwmm}&4 3 6 % b y 5 >y 

T0fiBKT*Ofi flH.#JE^**&£#J£®EVPP 
MN S 9 KGS-t Sf?-JE l^lMlpi: »7 x;i// W 77.^LGE 

2 8, 4 2 9lzMLXtjbV^>^Sti^l'Xt^\ 

[0069] immm& ( b y ? y^mmimt 

-fS) FBR1, 4 3 6©Jfy!j>'-H»*fetf«©A^£E 
J££&fti-S/c#>OTWy^4 1 0<D3S^t-SffiEI2 3 
{^J>T^tiSi-5tr-tl^^^4 7 OtzioTdfeji^ti 
3„ El 2 3 OtWKfieA.fi. "t ^ # 4 7 0 h V ? >y* 
M4rn- F U 1 /fcoy.^ y *SBiRfi**43fflRl"< 
M^f 5. -fe 1^ £ 4 7 0 li b U 5 >^1«F B R 

i £ h y ? zs-ymmn* 3 e tissue *vc*iy . ia 
[0070] tfiKiaKP b r 1 © b y ? >i*w«ttiBna 

«H: b >J ? T RMR 1 *^*S#i[h]8&F B R 

1W^^470 Jgffl0J&4 3 6 <D b U 

^ ^t/ffimmmwz b y ? v^us*** t rmr 2 
f>^)tii!i«S4 3 6 o-t uy 4? 4 7 0 m 2 

5 K«a%«ti« «k a £, apracE by? vywy'xyT 
rmr 1 cjBts^n* h y ? vylft$B (®^fii£ by? 

>y*1« liVR0~VR4, TEVRtSttS. 
'©£ h'J? Vy>y"y.y T RMR 2 Kj^StVS b »J ? 

>#nm (#£EmfE b y 5 y?mm) i*vmo ~vm 

4, TE VM£ cftiS. 

[0 0 7 1] ®2 3K{J»j7T^tT'S<k^K77yi/3.^ ; e 
'J3©^^E y -tr ;V7 K30 KttffiflB&ip&EE b y ? > 

?hmtR&.W£ b y 5 v^'it^^^-ts^&o^jB 
©aaw^ 300 mi u ^nr^s. ^owc^a. 

-fe y bfflW^K|n]«J LTflifSa 1^77* T R M R 1 , TRM 

r 2 Kfuss^ns. zoymmum^ W3WKsn«cv* 
SMHiKtf *>ti*. ED*>. y -tr y b^R s T^y-y— b 
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Sti5£. 77r>i^'J 3»»SIS4 3{inJj,1CM^ 

3 0 0Cr-3'S:T-^7 1 7 Kfit^M'.-t^. '!>(:. 7 
b* l/T^y 7/3 2, -t V7.7 >7'3 6, {Jt^^y 7 7 
3 Ikt'ZW'BbX. iym)!Z\ifZ7«'!l-} 0 o«r->- 
Mt-m-ffiWHZ-ttZ. -Tu JBIEU^7.#TRMR 
1 , T RM 2 tey -b y bfSiyR S T©7t- b KlnJjWL 
tr-^^U 1 7*^7 r "^$:A^JTirfJgK;|iiJffl)5n6„ 
cntrioT, ^tejc3 0 0©r-^^>^^TRMR 
1 , TRMR 2 

W [0 0 7 2] imBa&(MBFE b U 5 >y't.'fm^^-JLl£fEU'E b 

y $ vy'fiftw*. ^D-t^ti^o t«c i:'fei!jiii)i-r€>^«) 

CfyV^W bntrK^^nS. Rl 2 4 {cJito'^T,^. 
njJL/^'r-^^iyt^v^y d n >H"^.— y l CrT, b^ 

- b'^'f^^tVS^llrKt-fT^So f/H^T^ bo 

^=EiJ3 jA^JS (ffihfi 3 0 0 © h >J 3 >y*1ff$S 
(i^rt'y b^llfitt "0" O^fil) T-asa^. l/^y 
TRMR1, TRMR 2© b 'J 5 >^"tt^lif*4t t'y b 3d 

mm "o" ir^mr^So ^b^-Ki-fev^nfjiiau 

i» ^TRMRl, TRMR2fiCPU2KJ:oT'J- 
b* • 7-T b nrf)Bfc x/W^x^bllStfi, iwffi 
^-^^V p p MON. V s s M0Na>P>I£fttfjslO 

b y 5 vy'imsstf^v-jEEfdii-: b y 5 y^wm* 
ifesg-r s. ^5 »z»!3fe«tifciewttE b y 5 
la&o'iPiEiBiE by? yyti'mt*, mjnox^ b b* 
Tt-c p u 2 1 «k y n<my 77^*^3 «>^ikw 

3 0 0 {' W^rns. ^eof£. v^yan yk'a.-y l 

j» by? >i^w«»twffiflttn by? >y*ns«t u/c*«o 

T®M(HlJf&4 0^iiJjW$ns. fi(ffliI;i/r^W53 0 OfiM 
/TrJilO^y.b^-b'^I'M^-r^ iW 

ia^$:7y-by, L-ca?r®± by? 

b y ? >y*tfi#^fins/gts - ^ t ii/ngT-aso * 
t «k s ^ w y. r-x b f*-> x-y 
bots^t.wso^y. b^a^. ^-ry. bmi®T« 

^BE b 'J ? >yTff»UfctWJBEffil£ b U ? >^Mm«ltt^ 
1" S 3 t> nflfe-ea S . U.«W8!JWOt-^. b &iii£TS&K 

4? by? yy^^^-iiiaiEE by? >{ffm* 

[0 0 7 3] coWc^Afi v^^navkWffl 
•7 x-/N^Ji)5L^t *jv 7 =7 y ^ ^ =e y 3 t & 

«*#at& (mtfL/ti/MB^Eofls^MMtt "o" o^ 
m tsftz. y d n >t" n-y o;. W'/iKftfcv ^ 

v^ffl "1" ©wi) t^ns. 

«f by? >y*^*^o«^^oTimMRS&o{.u^ 

50 vmmtoT-* b mx&mzzmffim b y ? > 
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fiffimxf-ftEEWlE b y 5 v^Wfemfiaffi£ffiJ$3 0 

o v^-jwi&dv-x b ^moxwm 

J§£Kf4x* b t; 1/ < liMBft WiSTI" S £ k ** 

[0 0 7 4] *<D/c&fc. ffi|fi-fel/**4 7 0te. 02 
3 fc«B%3 tiS J; 5 fc, b U 5 y i^HSi««R**fe y b 

sfosiHiS " i " o>t 2(0 h y ? >^<aak b y ? v^Msi 

fMB*«±kfy hgaHfiE "0" cDk£»by 5>^<&Bk 

* &*>fc® K 3 k £ k . /UffillfK 77 7^*iJ 
**»WSK3;h/ck ^kcO^OSKfc^T. MRfflM® 

112 3<D0»J(::fj£*{£\ ^x-^^&yaS^fc^T^vy 

=e y 3 *«& £ u&*m cm 3 o o (D b y 5 >y 
ttm*kv*y b&m "0" <o«JB) tf)kt. "0 0 
o" -csssnMJ ?>^ifiare^-ry**9HRd*k v 

*<?8ia*» hb$ 3 o off) h y 5 yytt&^ty mb 
aija " i " ©k "ill" -C/T^tv b y ? 

[007 5] Ell 2*^iMt,*^«k5t. oarKIhysv 

#wmtm%7 9 y y 3 o^ai week: t»f& 

BR 1 Sr^fc&iBfElillJffH 0 1 *^Ji"S^7>7*®E 
Vrefali Sc^dS l^WM^^t 5 y - H/JJ^ 7 > 
:/fS$:iHl£&4 o 3 co#Mft£Ek $^S 0 7? 
y ^o.* y 3 frh UiS^ZT RMR 1 /VD b y 5 >^ 

«. mt^** y 7 i^c a>t>-r-# trnfrtitftzfrkt* 

C«rg^*T-CD|^a5fKEC0^3M)«: y-ty hrti(-«|^T-#. 

^i-ii^&tfmimEEcw^^i-sJi^c^ b y ^ 
^ymmmnmmx ytyhjaw, xtey-tyb 

[007 6] <77-y^^t'J i:m-SftftA^- 
'7->*> nusa7 7 y is o.* =t y 3 ©If S&AWWl'S';*. 
^FLMCRl TkVffi&JV y Cm% E B R 1 

- 13 - 
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mm*-wum 2 5 i&wg*vo fli-i^n y 

5^U^^ iiBR 1 hEB0~EB7 (i^ijT'D 
y^ffi&X-^T'&S. 

[0 0 7 7] F LMC R 1 ttP, 

E, PV, EV, PSU, ESU, SWF, FWECO^ 

a^mit "i" t^nso 

[0 0 7 8] «§-«A-f ^-y/HfV b SWE(i«uHS€ 
0(i«fc5^fl!S/jf|-'WWS^flS4ffiAr<-rS. (^J^ 
f^. mgi&z.'f x-7JV¥y bswEA^feffltfitt "i" 
k, 13 1 3 f^snaMttWto s E^'7-y- b 

ffl^yV^tiSVf i xB*WJi"ft7t5. 

[0079] tfftiA^-t y b 7 y 7"t"y b P S U m>iM 
min]j?S4 o izftS&mnftEEM WlwBttftfclBa^- 

u*igfigiii[ "i" c^nst, iai 3tcij;-$ti.§»fr{ 

^VPEl, VPE2> VPE3W- b^n. 

7^ b'7-T^^4 2 0, 4 2 1, 4 3 4 i/iti>7' 

@i^4 5, 4 6, 4 7<Dmmm&an. «i£vpp 

6, VP P 9, VPPMNS9I4+6. 5V, +9. 5 

v, -9. 5v^oiFjE»fp*nw*ft*n«. sfiR«n-ff 

[0 0 8 0] -m&M b P(4 WiEflSU: 
VPP6, VPP9, VPPMNS 9 ^ilJWc^V^ii^ 

[00 8 1] mi&V YTv-7\£v b E S UttlftfiiiBiK 

30 mb^Q^mwzimmwMh^n^h* z<»m 
i^^fi yhjy y'^v b e s ummm 

" 1 " C^tvS k. [21 1 3 {^^nSJlJJM^V P E 2 

km i 4 xzmzt&watimv p e 3 ^7-y— b 

K5-r/<4 20, 434 k^-v— ^yyiHijfft 

4 5, 4 7<D3Mi^T]B^tv. ffflll-:vPP9. VPPM 
NS9li+9. 5V, -9. 5Va«W>W2 

ns„ sewwKimia&f^^nsfc^Kjiy >^^> 

4i7 [00 82] mik-l *-7JV¥v b E li, m±.Ml£ V P 
P 9 , VP PMN S 9 %ilJV^ifl?j*aWl5©|]H^fe}!?^-t 

[0 0 8 3] #JEE^T-M^^jEEflS)EE&f!}SCIi^ 

y b p s u fe^aifil " 1 " izffiZisXfrb \£y b p &,1«r 
gfiflS "1" {^5JlT6*T«|]a(iJ;oTito£i-Sc:k 
5» **T'£3„ RfiRf-. ^-JEB^^BB^ibrlH^Bf^-rs 
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zvommz. My hEsu vmm. " 1 n tw&L-c 
frbt'y h e *mm " i " Kts&-r a s-ocbsihic * 

p u 2 Kctsy 7 h o xTcD'ifff j -t-aiafti-s. «t 

[0 0 8 4] HT^&A-f*- ^kVhSWE*' 

itit-feS c t fesfef'|--K. IKHiHB*fe yY7y 7'My h 
E S U i:*#tjA<^-b y h 7y y h P S UlcJrS^-JE 

*X»4«i*BM^»4a«f8i!*§lft^.-f ^-^VtV h SWE 
T, CPU2<D#jtife^{rJ:oT77>y^n.^ ; 6U 32>* 

[0085] uu§i!#£& A» k>'7^FLMCRl© 
^Df^ h fc'y h F WEtt0MI8»? 1 P f w e ©Hfl&K/S 
l>/ctt*<a85£3n6. FWE^^ftLWHfc'y h££ 
Z.(D~/U : r^ h kl'y h F W E tt-t*i*S*flS0!l Zl£ 

t*y i> swE«ii " i njfiiK-r f 

iSf-Dy^fcfifd. -rfc*>t>, HUE* X—fWy bS 
WE W«JMb#^fflt> h o i: LT 7d r;? h fc'y h FW 
E ^„ F WE = l fQi; &0>*JfJE<f 7JUMy 
hSWEOtvh • fVTtfTQmtZfa FWE = 0t 

~#*xfrh<DMm®m&tm(&-7t>7-# YMy hfw 

H 9m4*-yfrV£v h SWEfcV Mi*©aftasay 

>*-Dy*fcia*irt-<&ifcfcJ:y. SWEkFWEK 
y 5/3. ;>< V 3 Jr*M-*^mffii5e**«Allfl±«)ffllHtt 
[0 0 8 6] |g|2 6#tf|2|2 7{r{£CPU2{C<fc5it!J-£ 

$mmmyu-i-\- ho-wtf** c p u 2 

FLMCRl© SWE fc'y h fcjfMEfil " 1 " 
J^jUtet* (Si). i©K£afRfffefc£*i*fc«>i:. 

■zzfu=rv htv hFWE^Piania " i ■ K^nxws 
tmma ns. -t lt3§lh:co i^t. * ic n - 1 tx u 

(52) , i^>*;*.# ebri (rm&yn y * £ft8S£-t S 

(53) . ^ftyLVisT^Z F LMC R 1 (DE SUk'7 hCO 
IttSllflg "1" feH&irtS (S4) . CtUcioT^Dy 
*F5-f/<4 2 0. 4 3 4t^-V-^>yiH]^4 5, 
4 7lwJ:*©^flEBM^*<ynSftstiS. -J0«rlHMBia. 
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F LMCR 1 ©Efy h &gftgl!& " 1 " K-by htZ 

mmmmm^n^ (s5) . fl9&fffi©K7 

f£. F L M C R l (D E My V &ttffltt " 0 " <r ^ U 7T 

ot. 85ia&ffrWji:sn& (so. *l-c. fi.m 

C R 1 (D E S U k'y F 2 fe jlftj?|!fiil " 0 " l:i")7 
!ESW^5:^±$-ttS (S7) C©^. FLMCRIOE 
V\£y Yiktmm. "l" Ct«> hi"SCi:^J:U (S 
8) . HUaffil^^^^^Sm^'J7T^*^f*3no 
di:H&£o ^^UyT-Cf^T'^. ^')7W7K 
//? h (S9) i:^'J7 7-ff-^'J 

- H ( S 1 0 ) feUofctt. 'J - H y 7 7-ff- 
hJftffiU "i" -C*6^cofJjji£^j9 (S l 

i ) . ±\Zy nmm " i " 57, h7 k 

Hi'MTS *T-7 H V7*4 U > h *f?v» (SI 
2 , S 1 3 ) , 7 H U>W >i7 'J ^ > hf5^il«J3iyatBJlfe 

i»u is-r. s 1 iT?y— f btz7-*-$t><m\m " 1 " t- 
h«:^y7L(si4), m&omvmuMmtj-M 

(N) {CjiLT^^^^lCfi (S 1 5CDNG) . f l M s 

\i&M%7tZW£>. S l 5i:fe^t. rliiP3^±fiH 

[0 0 8 7] 102 8^1212 9CtiCPU2{rJ;Sl!?^ 
^ffi)it : ©»7 O— ^-V— h<D-^JA^$ tV5„ C P 
U2f*l^>*;*.#FLMCR KDSWEt'y h ^^fillflfl 

"1" KUBSirrS (Tl) . i©»«*«f|flI|K:«*WSJt 
mWH-Pf wetc^liffl "1" ©«*MWlll 
^tv-cyn^^htV bFWE*<86SI«[ "1" H^tlT 

Mi^ns. •euTig'H:©k^7.^cn= 1 

Als (T2) , 3S33ltr)77^f 1 a*fc*«J7 (=0) 

(T3) . ^l^T. fi»JrJi3 2^ h(D«^iA«^7 
-^tr^^y^/a^^U 3^^^^ h-fS (T4) . 

MCR KDPSUkV h©3»ffl!ft "1" Wjil-TZ (T 
5). 3nfrJ;oT^Oy^h'7<^ < ?4 2 0 s 4 2 1, 
4 3 4. t-^>^Sfl4 5. 4 6. 4 7HJ:S 
40 ©^jEB6fH* < BH»«n*. -^Wffllttm F LMC R 
1 <D P \Ly h ^HfeMfiJ " 1 " »:-b y h-TS fc, 'm\k*i- 

mftmmi<nz> (T6) . tf^ri&Aiwwfirtt. f 

LMCRlCOPtVh=feS&J!BM "0" <Ci5"J7-rSi:. 
^tii.^lWWff.ih^tlS (T7) „ f Ut. F LMC 
R1WPSU k*«y h 2 fegaBfifiB " 0 " WJ7 LXttlt 
ttflsfeffitS-tf* (T8) . 
(0088) CWfl, FLMCR 1©PV \Zy h ^ilfeffl 

<it " i " K-b y h-rs c t k «k g (T9) . rjura^iA 
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^(D^-^h (T10) fcAij7 7-ff-*®y- 
H (Til) fefro*:&, 'J-KL^^j-fr-^ 

"l" *»®fiBe%if^ (t 1 2) . wajsii*^-*© 

M{C$iotU (T 1 3) . 3 2/W bCDr— #CD^U 7 7 
-f *^57-t* *T'7 H W*-f >^ !M > h *ff^ (T 1 
4, T 1 5) . THU^y^U^VhlSfcflWafflJlt 

ii user, xt-^t 1 

h "1" -C&V 77^f 1 a g " 1 " fC-t 
*J YhX (T 16), mj327.x^^T 1 4Alt>„ 3 2 

'J 7U (S17). 75^f 1 agfe«£f« (T 1 
8) . f I ag = 0T'*n»*3 2y^fh®»^ji*»*iE 

SWEt'^h^^UTbT (T19) . 
fftii*«rfl*«:*7T*. ^fy7"Tl 8i:fc^tf 1 
ag = lT**t«3Wtj^EBWSI!^©JJKeNWaU 
TV^v^tfJMU (T2 0) . VX&m^misX^&t 
tttSWE^ h*^y7L/T (T2 1) , J«$7i: 

ana. mu&m^»momw±R w) &t 

(T 2 2) , aiMB^r 7 7*T 3 

[0 0 8 9] S3 1 KH«Sj^£Kl/£&jB&jWBE 

>)mx.Z„ fill*,, PSUevhfc«fcoT«f*«*Wfl#JBE 
EBSWflJEIbflPA^JB^SnfctS. EH 3 1 £0 (B) T-?Tn 
3n*JHIBK-£T<&7- Kfft**l#fc«ffiV s s fcBdWS 
ttS. fX^ 031© (C) T-^^tbS»Jlffl^, 7-H 
h*7-lVWDRVtf>®g!VPPX2, VSSXW, VS 
S X S *«5fc*aMft«ffi V s s fc*J <) Cj^. m-T 

l£U2MR#^£JIM-f £ X7 K I/*? 3-#0>SUR V^to 

ii*»fW&) fcttfflEteS'tta. *<D&T% EI 3 1<D 
(E) {^2*1-5 £31^ 9-HH7-f^©tlWfe«§ 

/•SCD^ifgVPPX 1, VSSXW, VSSXSfeSlfi® 
ftVss icgj&A, 7- Kl^tRs^aMtt&^EU 

[0090] tsk±#mm&*vxtt%*vtz9im>kmk 
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[009 1] flflU|V-~fl!S»i 2 . 7 ~ 5 . 5 V 

WRSB*n«CV\ ^"./±®Efi6. 5 V, 9. 5 V. - 

9 . 5 v izm'Mt- n-t'jEHDirfarc&s , mug?- ^ 5 V7" 

y ^a.* qE U ti. NOR. AN D & t*©i®l:<^ir!lJSftJ^ 
fe*Rfltt-S i i:j&«wJflgT-*5. 75 y S/a*t U te7*D 

[0092] v^owmxteZL*. \sXMmm~±ix 
*5&*ay»;fl t * n 3 > t*^-^ \z.m\\ vfz®-& 

JUj£0>v-f d n vfa-i?, ^-«Ml!l<OlWlj3 > h D— 
i» 7 L S I & £W43&®0JftK/£ < j» IJ-f S 3 i: ^*T'# 

[0093] 

[0 0 9 4] 1BEE^7>7^Rli18!RIBEE0( 

Wfflk* =e y «: KU&L/c T^WfeSiliiM^filiv ImJ 
[0 0 9 5] frJ£W-\i*WjiLl''<M~mUtz££. *\ 

77.fg)E5r^TS CliHrJ:'), ^J£ffirf^^5: l«I±^ 
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